Vasopressin and developmental onset of flank marking behavior in golden hamsters.
Golden hamsters start displaying flank marking behavior (a form of scent marking) around postnatal day 20 (P-20). Because the behavior is dependent upon the central activity of arginine vasopressin (AVP), the present study was conducted to correlate this activation with changes in the vasopressinergic system. A first set of experiments was performed to compare flank marking activity between P-18 and P-22. A second set of experiments was performed to compare the density of AVP receptors between the age periods and assess responsiveness to AVP microinjection. Finally, a third set of experiments incorporated immunocytochemistry, radioimmunoassay, in situ hybridization, and Northern blot analysis to determine the location and numbers of AVP immunoreactive neurons and the level of mRNA correlating with the developmental onset of flank marking behavior. Our results show that flank marking develops between P-18 and P-22. Male and female hamsters do not display odor-induced flank marking anytime before P-19. However, all animals show odor-induced flank marking by P-22. The onset of flank marking does not appear to be associated with any change in AVP receptor binding in the anterior hypothalamus. Indeed, flank marking can be triggered in hamsters on P-18 by the microinjection of AVP in the anterior hypothalamus. This would suggest that the postsynaptic mechanisms contributing to the transduction of the AVP signal and the motor control of flank marking are intact prior to the onset of odor-induced flank marking. In contrast, AVP levels in the hypothalamus and pituitary increase by two to threefold between P-18 and P-22, suggesting that changes in AVP synthesis and release from presynaptic sites may contribute to the onset of flank marking. Interestingly, there is no change in AVP mRNA between P-18 and P-22, which raises questions about posttranslational processing during this developmental period. These results suggest that heightened synthesis and release of AVP between P-18 and P-22 may contribute to the developmental onset of flank marking.